Exploration of long noncoding RNA in bovine milk exosomes and their stability during digestion in vitro.
Previous studies have demonstrated that bovine milk contains mRNA and microRNA that are largely encapsulated in milk-derived exosomes. However, little information is available about long noncoding RNAs (lncRNA) in bovine milk. Increasing evidence suggests that lncRNA are of particular interest given their key role in gene expression and development. We performed a comprehensive analysis of lncRNA in bovine milk exosomes by RNA sequencing. We used a validated human in vitro digestion model to investigate the stability of lncRNA encapsulated in bovine milk exosomes during the digestion process. We identified 3,475 novel lncRNA and 6 annotated lncRNA. The lncRNA shared characteristics with those of other mammals in terms of length, exon number, and open reading frames. However, lncRNA showed higher expression than mRNAs. We selected 12 lncRNA of high-expression abundance and identified them by PCR. Gene ontology (GO) enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analyses showed that lncRNA regulate immune function, osteoblastogenesis, neurodevelopment, reproduction, cell proliferation, and cell-cell communication. We also investigated the 12 lncRNA using quantitative real-time PCR to reveal their expression profiles in milk exosomes during different stages of lactation (colostrum 2 d, 30 d, 150 d, and 270 d); their resulting expression levels in milk exosomes showed variations across the stages. A digestion experiment showed that bovine milk exosome lncRNA was resistant to in vitro digestion with different digestive juices, including saliva, gastric juice, pancreatic juice, and bile juice. Taken together, these results show for the first time that cow milk contains lncRNA, and that their abundance varied at different stages of lactation. As expected, bovine milk exosomal lncRNA were stable during in vitro digestion. These findings provide a basis for further understanding of the physiological role of milk lncRNA.